ϫ 10 Ϫ3 substitutions per site along the two lineages. The rate of substitution for 16S ribosomal DNA in prokaryotes is remarkably uniform among diverse lineages and ranges between 1 ϫ 10 Ϫ8 and 5 ϫ 10 Ϫ8 substitutions per site per year (Ochman and Wilson 1987; Hillis and Dixon 1991; Munson et al. 1991; Clark et al. 1992; Moran et al. 1993; Aksoy, Pourhosseini, and Chow 1995; Bandi et al. 1995; Clark, Moran, and Baumann 1999; Ochman, Elwin, and Moran 1999) . Applying these rates, we estimate the time of divergence between B. permians and S. marismortui to be about 13,000-65,000 years. We note, moreover, that the degree of divergence between B. permians and S. marismortui is smaller than the degree of divergence between two strains of S. marismortui (Arahal et al. 1999) .
The second reason to doubt the antiquity of B. permians concerns the rate of evolution of its 16S rRNA gene. We used the relative-rate test (Sarich and Wilson 1973) with the phylogenetic weighting scheme of Robinson et al. (1998) to test the number of substitutions on the B. permians branch against that on the S. marismortui branch, with Virgibacillus proomii as the outgroup ( fig. 1 ). There was no significant difference in the numbers of nucleotide substitutions between the two lineages (P ϭ 0.48). Were we to accept the antiquity of B. permians, we would have to conclude that the number of substitutions accumulated by S. marismortui during 250 Myr of evolution is equal to that accumulated by B. permians during the 3-7 days of active replication in the laboratory following its rescue from a 250-Myr evolutionary slumber.
Assuming, as Vreeland, Rosenzweig, and Power (2000) did, that B. permians did not evolve for 250 Myr, all the differences between the two sequences would have to be attributed to at least 250 Myr of evolution in S. marismortui. Consequently, we must conclude that the rate of substitution in the 16S rRNA gene of S. marismortui is about 5 ϫ 10 Ϫ12 substitutions per site per year, i.e., a reduction of four orders of magnitude in comparison with the typical prokaryotic rate. Such a low rate of nucleotide substitution has never been encountered in nature, least of all in bacteria. Under the assumption that S. marismortui evolves at a rate that is typical of eubacteria, we must conclude that the time of divergence between B. permians and S. marismortui is quite short.
We note, however, that an alternative explanation to the modernity of B. permians may be raised. According to one such explanation, put forward by one of the co-authors of the Vreeland, Rosenzweig, and Powers (2000) report in a New York Times interview from October 19, 2000, S. marismortui may have also been trapped in salt for millions of years. In other words, the similarity between the two bacteria is explained by a lack of accumulation of nucleotide substitutions in both lineages due to the fact that both B. permians and S. marismortui are ancient. To test this possibility, we conducted a relative-rate test of B. permians and S. marismortui versus V. proomii, with two strains of Virgibacillus pantothenticus as outgroup ( fig. 1 ). Again, we found no significant difference in the number of nucleotide substitutions between the two ingroup lineages (P ϭ 0.74), and under the assumption of the molecular clock, we must conclude that B. permians, S. marismortui, and V. proomii are contemporaneous organisms. Of course, the claim may be raised that V. pantothenticus is also ancient, so we also performed the relativerate test on B. permians, S. marismortui, and V. proomii against V. pantothenticus, with Bacillus halodenitrificans as the outgroup. Again, we found no significant difference in the mean numbers of nucleotide substitutions between the two ingroup lineages (P ϭ 0.51). Interestingly, the results were robust to changes in the topology of the phylogenetic tree. We note, however, that this line of reasoning, i.e., assuming that the organisms with which we compare B. permians are also ancient, may be carried on ad infinitum.
Finally, we conducted an extensive phylogenetic study of B. permians and closely related species. From this study, we excluded genes whose sequenced lengths were shorter than that of the B. permians sequence (e.g., Bacillus circulans). We also excluded sequences that contained more than 1% ambiguously determined nucleotides (e.g., Salibacillus salexigens), as well as sequences that could not be easily aligned to the rest of the sequences (e.g., the 16S rRNA B paralog from B. subtilis strain 168). As an outgroup, we chose a bacterium from the Lactobacillaceae whose branch length was the shortest to the ingroup. Thus, we chose Trichococcus flocculiformis instead of Lactobacillus casei as in Vreeland, Rosenzweig, and Powers (2000) . In the end, we were left with 57 closely related 16S rRNA gene sequences from 29 species. As is evident from figure 1, B. permians does not occupy an ancestral position in the tree, and the degree of variation between B. permians and S. marismortui is much smaller than either the degree of variation among conspecific paralogous genes or the degree of variation among alleles from conspecific strains. In the analysis presented in figure 1, many paralogous 16S rDNA sequences were excluded because they were only distantly related to the bulk of the sequences in the analysis. Thus, the relative degree of variation between B. permians and S. marismortui is even smaller than that shown in the figure.
Notwithstanding the heroic contamination checks by Vreeland, Rosenzweig, and Powers (2000) , which included microscopical examinations, alkali and acid sterilizations, and UV radiations, the pudding just tastes too fresh to be Permian, and B. permians is most probably destined to join the growing list of such purportedly Methuselan specimens as the Miocene magnolia (Golenberg et al. 1990 ), the Cretaceous weevil (Cano et al. 1993) , and the would-be dinosaur (Woodward, Weyland, and Bunnell 1994) , which turned out to be contemporary artifacts (Austin, Smith, and Thomas 1997; Walden and Robertson 1997; Gutiérrez and Marín 1998) .
